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Developmental systems were introduced (Lindenmayer, 1968, 1971) in order to model 
morphogenetic (pattern-generating) processes in growing, multicellular, filamentous 
organisms. These systems were originally conceived as linear arrays of interconnected 
finite automata, each automaton corresponding to a living cell, with the possibility that 
new automata can be added to the array (cells divide) or be deleted from the array (cells 
die). Each cell in the array is supposed to have the ... 

A Framework for Three-Dimensional Simulation of Morphogenesis 
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We present CompuCell3D, a software framework for three-dimensional simulation of 
morphogenesis in different organisms. CompuCell3D employs biologically relevant models 
for cell clustering, growth, and interaction with chemical fields. CompuCell3D uses design 
patterns for speed, efficient memory management, extensibility, and flexibility to allow an 
almost unlimited variety of simulations. We have verified CompuCell3D by building a 
model of growth and skeletal pattern formation in the avian (chic ... 
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Publisher: ACM Press 
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Biological systems exhibit remarkable adaptation and robustness in the face of widely 
changing environments. By adopting properties of biological systems, we hope to design 
systems that operate adequately even in the presence of catastrophic failures and large 
scale attacks. We describe a programming paradigm based on the actions of biological 
cells and demonstrate the ability of systems built using our model to survive massive 
failures. Traditional methods of system design require explicit p ... 
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This paper presents a programming language that species a robust process for shape 
formation on a sheet of identically programed agents, by combining local organization 
primitives from epithelial cell orphogenesis and Drosophila cell differentiation with 
combination rules from geometry. This work represents a significantly different approach 
to the design of self-organizing systems: the desired global shape is specified using an 
abstract geometry-based language, and the agent program is directly ... 
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Extensive studies have shown that mining microarray data sets is important in 
bioinformatics research and biomedical applications. In this paper, we explore a novel 
type of gene-sample-time microarray data sets, which records the expression levels of 
various genes under a set of samples during a series of time points. In particular, we 
propose the mining of coherent gene clusters from such data sets. Each cluster contains a 
subset of genes and a subset of samples such that the genes are c ... 
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/ Artificial immune systems: Sufficiency verification of HIV-1 pathogenesis based on Q 
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Researchers of HIV-1 are today, still unable to determine exactly the biological 
mechanisms that cause AIDS. Various mechanisms have been hypothesized and their 
existences have been experimentally verified, but whether they are sufficient to account 
for the observed disease progression is still in question. To better understand the 
phenomena, HIV-1 researchers turn to scientific models for hypothesis verification. 
Modeling methods which rely on differential calculus to describe population dynami ... 
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CELLSIM: A digital simulation language for cell kinetic modelling 
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JanuarVT978Woceedings of the 1978 annual conference - Volume 2 

PublishVrrtCM Press 

Full text available: ^pdf(1.05 MB) Additional Information: full citation , abstract , references , index terms 

The field of cell kinetics relates to the movement and proliferation of cells through their 
generative cycle, and how this cycle is affected by chemotherapy treatment. CELLSIM is a 
discrete, digital simulation language for modelling this process. It allows testing of 
assumptions about cell kinetics and chemotherapy. The language is interpretive, with the 
interpreter written in FORTRAN, and has been implemented on a wide variety of computer 
systems. The language features dynamic memory alloc ... 

Keywords: Cell kinetics, Chemotherapy, Computer languages, Interpreter, Monte-Carlo, 
Simulation, Tumor 
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